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WHAT IS CLAIMED IS; 
^DD^^rJ ^ X- An optical system, comprising: 

a diffractive optical element having a 
diffrac^ve optical surface; and 

leans for preventing a change in optical 
performanceXof said optical system due to deformation 
of said diffractive optical element when said 
diffractive optical element is provided in said 
opt i cal system _ 
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2 . An optical system according to Claim 1 , 
Z\ wherein deformation said diffractive optical 

element when said diffractive optical element is 
provided in said optical system includes deformation 

if f r^c 



15 by weight of said diffractive optical element 




3, An optical syst^rtfmc&ording to Claim 1, 
wherein deformation of said dif f ractive optical 
element when said dif f ract ive\opt ical element is 
20 provided in said optical system\ includes deformation 

produced by fixing said diffractive optical element in 
said optical system. 




4. An optical system according %a Claim 1, 
25 wherein said preventing means includes x ^n optical 
member having an optical characteristic that 
compensates for a change in optical performance due to 
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lef ormation of said diffractive optical element. 

An optical system according to Claim 4, 
wherei\ said optical member has at least one 
5 aspheirical surface. 

6. AnVptlcal system according to Claim 1, 
wherein said preventing member includes a reinforcing 
member connected, to said diffractive optical element 
10 and arranged so as not to degrade the function of said 
diffractive optical\sarf ace , and wherein said 
reinforcing member effectively prevents deformation of 
said diffractive optical element. 



s 15 7, An optical system \ac cor ding to Claim 6, 

CI \ j 

Si wherein said reinforcing member epmprises a ring-like 

m element adhered to a peripheralvfedge portion of sard 



diffractive optical element, an&\w*ierein effective 

& 

light is not projected on the reirfforcing member. 
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8. An optical system according Claim 7, 
wherein said ring-like element comprises a non- 
transparent material. 
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9.- An optical unit, comprising: 
a diffractive optical element 
diffractive optical surface; and 



having a 



a reinforcing member connected to said 
diffracti\e optical element substantially without 
damaging th\ function, of said dif f ractive optical 
surface . 



10. An opticaX unit according to Claim 9, wherein 
said reinforcing member comprises a ring-like element 
adhered to a peripheral edge portion of said 
dif f ractive optical element/ and wherein effective 
light is not projected on the reinforcing member. 



11. An optical system according to Claim 10, 
wherein said ring-like element comprises a non- 
transparent material. 




12. An optical instrument, Comprising: 

an optical system, said optical system 
including (i) a diffractive optical element having a 
dif fractive optical surface, and (ii) means for 

V 

preventing a change in optical performance of said 



optical system due to deformation of said\dif fractive 
optical element when said diffractive optical element 
is provided in said optical system; and 

means for holding said optical syste 
optical instrument - 



13. An optical instrument, comprising: 



an optical unit, said optical unit including 
(i) a diftfractive optical element having a diffractive 
optical surface, and (ii) a reinforcing member 
connected tA said diffractive optical element 
substantiallyYwithout damaging the function of said 
diffractive optical surface, said reinforcing member 
effectively preventing a change in optical performance 
of said optical unit due to deformation of said 
diffractive optical\ element ; and 

means for holding said optical unit in said 
optical instrument. 



14. A projection exposure apparatus, comprising: 

\ 

an illumination oj>tical system for 
illuminating a pattern formed on. a mask; and 

a projection opt i cal\ syHrt^m^ f or projecting 
the pattern of the mask ont»^^|er , said projection 
optical system including (i) a diffractive optical 
element having a diffractive optical surface, and (ii) 

A 

means for preventing a change in optical performance 
of said projection optical system duetto deformation 
of said diffractive optical element when said 
diffractive optical element is provided \n said 
projection optical system. 



15, A projection exposure apparatus, comprising: 
an illumination optical system for \^ 
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illuminating a pattern formed on a mask; and 

a projection optical system for projecting 
the pattern of the mask onto a wafer, said projection 
optical \fystem including (i) a diffractive optical 
element having a diffractive optical surface, and (ii) 
a reinforcinV memtier connected to said diffractive 
optical elements substantially without damaging the 
function of said^di f f ract ive optical surface, said 
reinforcing member effectively preventing, a change in 
optical performance said optical system due to 
deformation of said diffractive optical element- 




16. A device manuf acturing JBpttiod including a 
process for transferring, tlrtou^i \pro 'jection exposure, 
a pattern of a. mask onto a wafer by use of a 
projection exposure apparatus as recited in Claim 14. 



yii. 



17. A device manufacturing metho<^, comprising the 
steps of : 

20 transferring, through projection\exposure , a 

pattern of a mask onto a wafer by use of a projection 
exposure apparatus as recited in Claim 15; 
developing the exposed wafer. 
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